Hippocampal neuronal subpopulations are differentially affected in double transgenic mice overexpressing frontotemporal dementia and parkinsonism linked to chromosome 17 tau and glycogen synthase kinase-3beta.
Glycogen synthase kinase-3beta (GSK-3beta) has been proposed as the main kinase able to phosphorylate tau aberrantly in Alzheimer's disease and in related tauopathies. We have previously generated a double transgenic mouse line overexpressing the enzyme GSK-3beta and tau protein carrying a triple frontotemporal dementia and parkinsonism linked to chromosome 17 mutation whose expression patterns overlap in CA1 (pyramidal neurons) and dentate gyrus (granular neurons). Here, we have used this transgenic model to analyze how axonal and somatodendritic neuronal compartments are affected in the hippocampus. Our data demonstrate that neuronal subpopulations respond differentially to increased GSK-3 activity. Thus, dentate gyrus granular neurons undergo apoptotic death with subsequent degeneration of the mossy fibers, while CA1 pyramidal neurons accumulate hyperphosphorylated tau both in the axonal and in the somatodendritic compartments. These studies also allow us to propose a model of spreading of pathology through the hippocampus as a consequence of GSK-3 and tau dysregulation.